Purpose The aim of this article is to study attitudes about sperm donation and willingness to donate sperm in students who have never shown an interest in sperm donation. Methods The method used in this study is an electronic survey of 1012 male students. Results Only one third of the respondents (34.3%) would consider donating sperm. Overall, 85.7% indicated a positive attitude towards sperm donation while 14.3% indicated a neutral or negative attitude. The highest scored barriers to donating were the lack of practical information and the fear that the partner would not agree. Almost 40% of the respondents feared that the donation might have a negative impact on their current or future relationship. The majority (83.6%) of those who considered donating thought donors should receive a financial compensation. Money was also one of the main motivators. Conclusions About 85% of the students thought positively about sperm donation but several factors such as perceived negative views by the social environment, especially the partner, may deter students from donating. This study indicates that the effect of strong incentives, for instance in monetary terms, on a donor pool consisting of students could be limited and that relational factors and donor's perceptions of the views of the wider social network should be taken into account when recruiting donors.
Introduction
Many countries in Europe, such as Belgium, France, Italy, Ireland, UK, Germany and the Netherlands, struggle to recruit a sufficient number of sperm donors. The difficulty of attracting men for this service is undoubtedly linked to the controversial nature of sperm donation. Religious, psychological and moral reasons partially determine how men look at sperm donation [1] . However, the empirical evidence to support this statement is insubstantial. A literature search shows that there are very few studies on the attitude of the general population vis-à-vis sperm donation. In the systematic overview by Van den Broeck [2] , only one study focused exclusively on non-donors and two studies included both nondonors and actual or potential donors. After a thorough search, some additional studies on attitudes of non-donors were found: Lampiao, 2013 [3] in Malawi, Hedrih and Hedrih, 2012 [4] in Serbia and Onah et al., 2008 [5] in Nigeria. These studies came from countries in which few studies are performed about assisted reproduction.
Knowledge of and insight into men's thinking about sperm donation might help to achieve two goals: first, to find out whether measures are needed to increase the acceptance of sperm donation as such and second, to find out whether adaptations are needed in the recruitment campaigns. For the second goal, one should distinguish between those who would consider donating and those who would under no circumstances donate. The beliefs (for instance about identifiability and payment of donors) of people who would not consider donating do not matter for donor recruitment since these people will never come forward as donors. Therefore, gaining knowledge about the opinion of the general population in light of designing better campaigns is not sufficient.
Information on how non-donors think about sperm donation cannot be obtained by questioning the candidate donors or actual donors. Among the candidate donors (men who have taken steps such as presenting themselves at a sperm bank or clinic), one would expect a bias toward existing practice. For example, the donor pool recruited in an anonymous system can be expected to be largely in favour of anonymity. Those who are strongly against anonymity will simply exclude themselves. The same is true for payment and other rules of the practice. One can ask counterfactual hypothetical questions such as 'would you also donate if …'. In that case, one will find out what would happen to the existing donor pool if things change but not what the effect of a rule would be on recruitment in the general population. In a recent study among sperm donors in Belgium, donors were asked whether they would continue donating if donor anonymity would be abolished [6] . It turned out that 71% would stop donating. Nevertheless, questioning candidate donors is more useful than actual donors since the selection criteria to be accepted as a donor have very little to do with opinions or intentions but with medical/genetic standards.
The aim of this study is to describe students' attitudes about sperm donation and their willingness to donate sperm using an anonymous questionnaire among a large sample of students that had never shown an interest in sperm donation. By questioning men who had not shown an interest in donating before, we excluded self-selection in the sample. Besides the practical advantages in reaching this group, students are of the right age for sperm donation. Moreover, since the Belgian law does not allow sperm banks or fertility clinics to launch campaigns to directly recruit donors, most clinics recruit among students at the local campus or hospital site. Participants were informed about the legal situation in Belgium: men between 18 and 45 can donate anonymously but known donation is possible when both donor and recipient agree. The anonymous donors do not receive information on the recipients but they are aware that their sperm can be used for heterosexual and lesbian couples and for single women. A donor can be used for a maximum of six women. Donating gametes is for free (for altruistic reasons) but reimbursement of expenses is allowed [7] .
Materials and methods
The research population consisted of approximately 52,000 Dutch-speaking students studying at two colleges in Ghent (HoGent and Sint-Lucas Gent) and all 11 faculties of Ghent University, Belgium. Each college and faculty made use of its own procedure to approach students to invite them to participate in the study, either through an announcement on their main electronic learning platform or via e-mail. Ghent University sent a general newsletter to its 41,000 students with a link to the survey and announced the study on a webpage dedicated to actual research projects of the University. Later on, the faculties of Ghent University put an announcement on their electronic learning platform, send an e-mail or put it on their Facebook webpage. The study was approved by the ethics committee of Ghent University Hospital.
Participation was voluntary and anonymous, and the questionnaire took about 10 min to complete. As an incentive, respondents could participate in a lottery to win an Apple Ipad mini.
Between December 2014 and February 2015, 1012 male respondents completed the questionnaire.
The questionnaire started with four introductory questions about socio-demographic features of the students (gender, age, relationship status and sexual orientation). These questions were either needed to exclude respondents in the analysis (e.g. women) or to offer the students tailored questions (e.g. questions about partners were asked only to students who were in a partner relationship). The first part of the questionnaire started with a general question about what they thought about sperm donation, to be scored on a 7-point semantic differential scale ranging from positive (1) to negative (7) . Students were asked whether they would be willing to use donated sperm in case they would face fertility problems, whether they ever donated sperm and, if not, whether or not they ever considered donating. These latter questions were used to filter out all students who did not belong to our targeted sample of students who never showed an interest in donating sperm.
The second part of the questionnaire was designed to measure the students' attitudes towards (specific rules or policies about) sperm donation. Therefore, 13 5-point Likert-type statements (strongly agree, agree, neutral point, disagree and strongly disagree) were used (see Table 2 ). Furthermore, questions were asked about what conditions they would attach to sperm donation, what would motivate them to donate, and what they saw as barriers to sperm donation (all to be scored on a 5-point Likert-type scale). The students were also asked if they thought sperm donors should receive financial compensation, and (for those who agreed) from what amounts they would consider donating. Other questions were about potential social support and views of significant others towards sperm donation.
The third part of the questionnaire measured the remaining socio-demographics including their domain of education (what subjects they studied), whether or not they had children and their religion. The religion variable distinguishes between two groups: students who have a denominative religion (Christian, Roman Catholic, Protestant, Jewish and Islamic) and those who are not religious or who do not have a specific religion or denomination (religious but no specific religion, secular and humanist). At the end, students were also asked whether they knew sperm donors, people with fertility problems or people conceived via sperm donation and whether they ever looked for information about sperm donation or talked about sperm donation with friends, family or their partner.
The Statistical Package of the Social Sciences (SPSS version 21) was used for the analysis. Individual χ 2 tests were undertaken to explore the significance of the association between variables. In case the assumption of χ 2 , which states that no > 20% of cells can have a cell frequency count of < 5 and that no cells may have a cell frequency count of zero, was not met, Cramers' V was alternatively used. χ 2 and Cramer's V were used to analyse the significance of the association between having considered donating and/or not having considered donating sperm (or having a positive versus a neutral or negative attitude towards sperm donation) and sociodemographic variables, attitudes towards sperm donation, ideal conditions, motivations and barriers for donating sperm, perceived social support (expressed as approval/disapproval of significant others in case the respondent would donate sperm) and importance of social support for their intention to donate sperm. To compare mean age, the independent sample t test was used.
Results
Of the 1012 surveys received, 77 men were excluded after data-cleaning: 60 men because they had not answered several important questions and 17 men because they indicated that they donated sperm before. In total, 935 men were included in the analysis. The majority of the respondents were heterosexual (88.1%), almost half of them (42.8%) had a relationship and only a few respondents (1.1%) had children of their own (see Table 1 ). The average age was a little over 22 years and most men were not religious (67.2%). Religious students less often reported to have considered sperm donation, compared to students who were not religious. With respect to the domain of students' education, no statistical significant differences were found when students of particular domains were compared with all others (data not shown in the table).
Two thirds of the respondents (65.7%) would not consider donating while one third (34.3%) would. The general attitude of the respondents towards sperm donation as measured on a 7-point Likert scale was highly positive: 85.7% indicated a positive attitude while 14.3% indicated a neutral or negative attitude. In what follows, we dichotomized this variable: those with a 'positive attitude' (score 1-3) and those with a 'neutral or negative attitude' (score ≥ 4). Men with a positive attitude were more likely to be gay. No significant differences were found for the other characteristics between men with a positive versus those with a neutral or negative attitude towards sperm donation.
Opinions about sperm donation
An overwhelming majority saw sperm donation as a good way to help childless couples ( Table 2 ). In general, students did not think that a genetic link between child and parent(s) was important: 3.4% agreed with the statement that couples who cannot have children should remain childless, 13.8% with the statement that true parenthood can only exist when there is a genetic link between parents and children and 15.9% with the statement that people always love genetically related children more than children who are not genetically related.
One quarter (26.4%) of all students would consider using donor sperm if they would face fertility problems. Less than 1 in 2 respondents (41.7%) thought there was a shortage of sperm donors in Belgium. Those who considered donating were significantly more often aware of this shortage (50.5%) than those who did not consider donating (37.1%). Students were well aware that donors cannot be asked to pay maintenance for the children conceived with their sperm: only 1.7% thought that a sperm donor can be asked to pay maintenance for the children conceived with his sperm (Table 2) .
Overall, students with a positive attitude differed significantly in their opinions about all statements from those with a neutral or negative attitude. More than twice the number of students with a negative attitude towards sperm donation (compared to their counterparts with a more positive outlook on sperm donation) believed that people always love genetically related children more and that a genetic link is a precondition for true parenthood. More than four times as many of them thought that donor conceived children had a higher risk of psychological problems.
Conditions for donation
In general, the conditions of the donation did not seem to play a major role in the men's decision to consider sperm donation ( Table 3 ). The items can be bundled in three groups: information about the child or the recipients given to the donor, information about the donor given to the child and the relationship between the donor and the recipients. Regarding the information about the child or the recipients, 38% of the respondents would want to know how many children were born, 35% would like to receive information about the wellbeing of the child, 29% general information such as physical characteristics and interests, 27% about the family and 15% would like to know the name of the children. Those who considered donating systematically wanted more information about the child (or the recipients) than those who did not consider donating The religion variable distinguishes between two groups: students who have a denominative religion (Christian, Roman Catholic, Protestant, Jewish and Islamic) and those who are not religious or who do not have a specific religion or denomination (religious but no specific religion, secular and humanist) e i.e. expecting a child, partner has child(ren), etc.
f Mean age per category Table 2 Opinions about sperm donation in students who considered donating versus those who did not consider donating and in students with or without a positive attitude towards sperm donation but the differences per item were not statistically significant. In general, although 37.9% was interested in knowing the number of offspring conceived with their sperm, relatively few men wanted information about the individual offspring. More interest is pronounced in the wellbeing of the child than in names and characteristics of the conceived children or their prospective parents. The only significant difference was found for a condition relating to the information flow from the donor to the child: those who considered donating (61.7%) more often declined any provision of information about themselves to the recipients and offspring compared to those who did not consider donating (52.6%). About one in four would consider donating if the children would be able to find out their identity and about one in three would be willing to share nonidentifying information about themselves. The condition of knowing the recipients or directing their sperm only to certain groups of recipients played a role in only a small number of respondents.
Motivations for and barriers to donating sperm
Wanting to help people and empathising with involuntary childless people were motives for donation for more than three quarter of the respondents (Table 4) . However, only one in four saw it as their duty to help people to have children. Significantly, more men who considered donating were motivated by the value of the donation for themselves. All four items that referred to a personal advantage or benefit to the donor (pass on my genes, free fertility test, financial compensation and satisfaction) were evaluated differently by those who considered donating and those who did not consider donating. The men who did not consider donating indicated that helping people and empathy with childless couples would be their major motivations. However, since they did not consider donating, these statements should rather be interpreted as what they believed should be the motivation of a donor. People with a positive attitude towards sperm donation scored significantly higher on all motivation items apart from three items with a self-benefit (passing on genes, fertility test and financial compensation). The positive attitude was mainly correlated with empathic feelings and the wish to help.
The highest scored barriers to donating (Table 4) were the lack of practical information and the fear that the partner would not agree. Almost 40% of the respondents feared that the donation might have a negative impact on their current or future relationship. Also, slightly more than 40% seemed to be deterred by a feeling of responsibility for the offspring. About half the students (48.9%) did not like the idea that they would have children they would not know. Students who considered donating differed significantly from those who did not on these two items, with the second group stating more often that they would feel responsible for the offspring and that they would not like the idea that they had children they would not know. Another element that was indicated by a large minority of the respondents was the feeling of discomfort: 32.8% would feel uncomfortable with the idea of donating and 40.5% would feel uncomfortable while donating. Students who did not consider donating reported these feelings up to about twice as much.
Men with a positive attitude towards sperm donation differed significantly from the men with a neutral or negative attitude on all barriers except five: fear of partner not agreeing, fear of future partner not agreeing, not having enough practical information, fear that the tests would reveal problems with their sperm or genes and belief that they are not suitable as a donor. This demonstrates that their overall attitude towards sperm donation is linked to a fairly consistent combination of objections to donation.
Although the condition of knowing the recipients or directing their sperm to certain groups of recipients was unimportant for most respondents, the possibility that their sperm would be used by single women and lesbian couples was nevertheless a barrier for around 20% of the men who were neutral or negative about sperm donation (numbers not shown in the table). 28.2% of this group also indicated that they would like to be able to decide who would be allowed to use their sperm.
About 45% of the respondents believed that most men donate for the money (Table 2 ). In our sample, 43.4% indicated this motivation, going up to 59.5% of those who considered donating. On the question whether donors should receive financial compensation, 71.3% said yes, increasing to 83.6% in those who considered donating. In our study, 43.7% would donate for an amount between 1 and 50 € and 26.9% for an amount between 51 and 100 €. Students who considered donating more often agreed with this statement than those who did not consider donating. The majority of the respondents (71.4%) thought that sperm donors should receive financial compensation. Significantly, more students who considered sperm donation compared to those who did not consider donating thought that the donor should get compensation.
Men with a positive attitude towards donation significantly less often thought that donors should receive financial compensation compared to men with a neutral or negative attitude. Students who thought a sperm donor should get financial compensation were asked from what amount they themselves would be willing to consider donating sperm (Fig. 1) . More than 40% of these students said 1 to 50 € would be enough, a little over a quarter would need 51 to 100 €, nearly a quarter would need up to 1000 € and a small number of respondents would not be convinced with less than 1000 €. When we calculated the mean amount that the students would like to receive in order to consider donation, we find that students who thought that it was appropriate to offer financial compensation for sperm donation would donate for 259 € while for Table 3 Conditions for donating sperm in students who considered donating versus those who did not consider donating and in students with or without a positive attitude towards sperm donation I would consider donating sperm… those who did not consider donation, it would require a mean of 2401 € to review their intention.
Perceived social support and importance of social support
Social pressure to donate sperm was very low (3.7%): men clearly did not believe that their social environment thinks that they should donate sperm ( Table 5 ). The respondents believed that less than half of the people who are important to them would support their decision to donate sperm: 50.2% of the students thought their friends would approve of this decision, 38.8% thought their partners would approve and 36.1% thought their family would. Significantly, more students who have considered donating believed that their friends would approve of them donating. At the same time, less than half (< 40%) would pay much attention to the opinion of their friends and family. The perceived attitude of their partner clearly weighs heavier in this decision than that of friends and family. More than 90% thought the opinion of their partner was rather or very important. However, less than 40% believed that their partner would support them. A large majority would inform their partner and would involve the partner in the decision. Possible future partners would less often be informed than current partners. More than one in five would not inform anyone about their donation. Men with a positive attitude towards sperm donation expected a significantly more positive reaction from their social network (family, friends and partner) ( Table 5 ). They also would more often involve their partner in the decisionmaking and less often keep their donor status a secret. People with a neutral or negative attitude more often cared about the opinion of their family than men with a positive attitude (60.4 vs. 36%, p < 0.001).
Discussion
The wish for information exchange between donor and recipients in this study was limited in two directions: neither did potential donors want to obtain much information on children and recipients, nor did they want to provide much information about themselves to children and recipients. In our study, students showed relatively little interest in the children. In the Cook and Golombok study (1995) [8] , both donors and nondonors similarly had little interest in obtaining information about the offspring. In the Serbian study, however, 32.7% indicated a wish to meet the offspring in the future [4] .
Regarding the information provided to the children, about two thirds did not want any information given about themselves and one in four would accept their name to be released. In an older Belgian study of 296 non-donors, older nondonors had more objections against meeting their possible donor offspring and were less willing to pass on their name to the children. Non-donors with children were less prepared to give their name to the offspring and they also objected to later contact [9] . In the Cook and Golombok study (1995) [8] , only 10% of the non-donors believed that identifying information should be given to the child. In the study of Lui and Weaver (1996) [10] , 60.7% of the students and 63.3% of the fathers would not mind if their physical characteristics, attitudes and personal interests were given to the offspring. When identifying information was considered, the position changed completely: 80.4% of the students and 84.1% of the fathers would not donate without a guarantee of anonymity. Also in a study in Nigeria [5] , 90% of the men willing to donate objected to their identities being disclosed to the recipient couples. Finally, the respondents in the Fishburn Hedges/ ICM Research study in the United Kingdom (2004) [11] were asked to indicate to what extent they agreed or disagreed to the statement 'If I was to donate sperm, I would not mind my details being made available to the child when they are 8': 16% agree strongly, 22% agree, 18% disagree and 37% strongly disagree. The main exception was the Serbian study where 70.2% of the respondents said yes when asked if they would agree if the child conceived through their sperm wishes to meet them when he/she comes of age. Moreover, 20% was unsure and only 9.8% said no. No explanation was offered for this finding. Although the studies are limited, most studies confirm that only a minority of the non-donors would accept to be identifiable in case they would donate.
Participants in our study showed generally little interest in the recipients as they did not want to know much about the families. In Lui and Weaver study (1996) [10] , around 20% of the non-donor students and fathers would like some description of the families. In the same study, 30.4% of the students and 13.4% of the fathers would have liked to have a say in the . Only answered by all respondents who think a sperm donor should get a financial compensation Table 5 Perceived social support and importance of social support in students who considered donating versus those who did not consider donating and in students with or without a positive attitude towards sperm donation selection of the recipients. Still, 37.5% of the students and 59.1% of the fathers preferred that their semen would not be used for single women. Within their social network, the potential donors' partner was given a special status. Contrary to some other studies, our respondents were generally uncertain about the views and position of their partner. In one study, 66.1% of the students and 63.8% of the fathers indicated that they felt quite comfortable discussing the fact that they were a donor with their wife or partner and friends [10] . In Serbia, around two thirds of the men would inform their partner and their closest friends about their donation and one in two would tell their family [4] .
As mentioned in the introduction, very little is known about the attitude of the general population regarding sperm donation. Unpublished research commissioned by the Department of Health in the UK [11] in 2004 (total sample n = 301, aged between 18 and 54) indicated that 10% would definitely consider donating sperm in order to help infertile couples, 35% may consider this, 22% would not consider this and 28% would under no circumstances consider doing this. Another study found that 42% of the general public and 60% of the students would donate sperm [12] . The Canadian survey among 3500 persons found that 26% would be very or somewhat likely to donate sperm [13] . In general, the studies show a fairly large group of men willing to donate. We know, however, from the experience of sperm banks that few actually come forward. How to explain the discrepancy?
Very recently, the European Commission published a Eurobarometer survey on the attitude of the European population towards donation of tissues and cells [14] . This survey also included donation of sperm and eggs. They found that in Europe (28 member states) 24% of men were prepared to donate sperm. The Eurobarometer study distinguished four categories of respondents: 1% who donated and would donate again, 1% who donated and would not donate again, 22% who had not donated but would be prepared to donate in the future and 62% who had not donated and would not be prepared to donate in the future. Around 13% did not know. When the percentage of men being prepared to donate in the future is correlated with some biographic characteristics the percentage was higher for men between 15 and 24 (34%) and between 25 and 39 (29%). Moreover, students (35%) and unemployed respondents (32%) also were more prepared to donate in the future. This study also found that around 30% of Belgian men (compared to a mean of 24% in Europe) were willing to donate in the future. This percentage is comparable to the 34% who did not donate but considered donating in our study. Also, in our study 1.8% of the respondents had donated in the past (those men were excluded from further analyses), compared to 2% in the Eurobarometer study.
One of the main motivators for students to donate in our study was money. Most men who thought that donors should receive financial compensation had amounts in mind that correspond with the actual practice in Belgium. Most clinics pay between 50 and 100 € per sample [15] . About 70% of the students would donate for the amounts paid by the clinics today. However, we did not ask the students how much they believed sperm donors received so they may not have been aware of that.
There is a strong discrepancy between our findings and the Belgian data from the Eurobarometer survey regarding acceptable compensation for tissue donation. In that study, free testing was considered acceptable by 44% of the respondents. However, cash amounts additional to the reimbursement of the cost were approved by only 13%. In other studies, the majority of the non-donors were attracted by the money [8, 16] . Also in the Lyall et al. (1998) study [12] , 67% of the students but only 39% of the general public were in favour of payment. Among those who would be prepared to donate, 70% of the students and 33% of the general public said that if they were paid, they were more likely to donate. In the study of Lui and Weaver (1996) [10] , 44.6% of the non-donor students and 25% of the non-donor fathers would not donate if they would not be paid. When the men in the Fishburn Hedges/ICM Research study (2004) [11] were asked to select the one reason which would most motivate them to donate sperm, 38% indicated having friends or family who have suffered from infertility, 29% the desire to 'do good' and 11% pointed to the financial compensation. In the older Belgian study, fathers and older men attached less importance to financial remuneration (9) .
Although our study does not allow us to pinpoint the most important barrier to donation, it seems that the fear for the effect on their relationship and the negative reaction from the social environment play a role. This contrasts with the Cook and Golombok study (1995) [8] where non-donors had relatively few concerns about their social environment. Only 15% were worried about what their parents would think if they knew and about 29% about what their current or future partner might feel. They had greater worries (38%) about how they themselves would feel about the offspring in the future and about how their own child(ren) might feel.
When asked whether important people in their lives thought that they should donate sperm, only 3.8% agreed. Sperm donation is seen as supererogatory: an act that is good and for which a person can be praised but that is beyond a person's duty. This structure explains why on the one hand, 85% of the men believed that sperm donation is a good way to help childless couples and on the other hand only 25% believed that they have a duty. This also fits with the very small group (3.8%) of men who indicated that they would regret it if they would not donate. It could be argued that one explanation for not donating is inertia and disinterest. In the Cook and Golombok (1995) [8] study, 42% of those who had considered donating but had not donated explained this mainly through a lack of motivation rather than by some serious issues related to the donation. We found lower percentages but still around one in four: 29.9% of those who had considered donating had other interests and 21.7% was not interested enough. It seems that at least for one in four men, a powerful incentive is needed to overcome this inertia. So the absence of a will to donate seems to be due to a combination of three factors: a relatively strong pull not to donate based on the expected negative reaction of their social environment, the absence of a positive push to donate given the lack of a sense of obligation and a lack of interest.
This study is based on a large but non-representative sample of students. Therefore, we cannot generalise our results to all college or university students nor to all men who would qualify as sperm donors. The absence of a response rate is a clear limitation of the study. Our dropout analysis showed that those who started but did not complete the questionnaire were in general more negative about sperm donation than those who continued, which points to a possible overvaluation of sperm donation in the sample studied. It is to be expected that those who filled out the questionnaire were more interested in the topic than those who did not participate at all. Moreover, social desirability may have influenced the answers.
Conclusion
About one third of the students who had never before donated sperm would consider doing so and 85% of the students thought positively about sperm donation. The results of our survey indicate that a decisive factor in the men's attitude might be the view of sperm donation as a supererogatory act: it is good if a man donates but no man is under an obligation to donate. This view, combined with very low social pressure, results in a minimal push to donate. Perceived negative views in their social environment, especially from the partner, are then sufficient to deter men from donating. It would be possible to introduce a strong incentive, for instance in monetary terms, but this study indicates that the effect on a donor pool consisting of students would be limited. It seems unlikely that very specific actions will have a large impact on recruitment. A possible long-term solution might be to take measures to change the general perception of sperm donation in the same direction as blood donation: a helpful act for which one should be praised. Such measures should be framed in a broader context of acceptance of gamete donation and a general reduction of the importance attached to genetic parenthood.
